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BASIC-ABSTRACT: 

NOVELTY - An antenna (3 00a) receives high frequency power 
supplied from a high 

frequency power source (102) . A second antenna (300b) is 
connected in parallel 

with the first for receiving the high frequency power 
supplied by the source. 

The second antenna is connected to a variable load 
(302a, 302b) to keep it in a 

resonant state with the first antenna. A third antenna may 
be connected in 

parallel with the first and second antennas also kept in a 
resonant state . 

USE - For generating inductively coupled plasma used to 
perform surface 

treatment processes e.g. dry etching or sputtering, on a 
semiconductor wafer or 



flat panel display 

ADVANTAGE - Covers a large effective area to process a 

large specimen in a 

high, uniform density of plasma 

DESCRIPTION OF DRAWING (S) - The drawing shows a schematic 
view illustrating 

antenna devices for generating plasma according to the 
invention . 

High frequency power source 102 
Antennas 300a, 300b 
Variable loads 302a, 302b 
Impedance matching box 3 04 
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EQUIVALENT-ABSTRACTS : 

NOVELTY - An antenna (3 00a) receives high frequency power 
supplied from a high 

frequency power source (102) . A second antenna (3 00b) is 
connected in parallel 

with the first for receiving the high frequency power 
supplied by the source. 

The second antenna is connected to a variable load 
(302a, 302b) to keep it in a 

resonant state with the first antenna. A third antenna may 
be connected in 

parallel with the first and second antennas also kept in a 
resonant state. 

USE - For generating inductively coupled plasma used to 
perform surface 

treatment processes e.g. dry etching or sputtering, on a 
semiconductor wafer or 
flat panel display 

ADVANTAGE - Covers a large effective area to process a 

large specimen in a 

high, uniform density of plasma 

DESCRIPTION OF DRAWING (S) - The drawing shows a schematic 
view illustrating 



antenna devices for generating plasma according to the 
invention. 

High frequency power source 102 
Antennas 300a, 300b 
Variable loads 302a, 302b 
Impedance matching box 3 04 
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*£G£l?a¥es|7|££|tfg 

100:^Ei|U 102:j1?4^ 
104:38^ 106: A|S 

108:^ 110:7^^^=? 
112 :SSS^ 114: 7^ bH^^ 
116:5J£tf 118:#E^n r 

MS SBrSOr eNW #*|<HI 3o|ch 
WW 5Eb £*| S*r niAil nHSt 3£*r<HO* 7[# gof&ilAib, SEhSDj 

*nah §^g^ff7| ^^(H, fllONU iA| 7|#S| H7|7h (HIS 

CH 300 mm O|#o£ cflWSfe 3$£ MOW, ON EXfBh O|SH0 0|«S| *|0|D!W 7|M 7 r £f r 7| 

SE}|°| fcBtSDr cfo|£c (diode) D|-0|as4(microwave) SH, Efc|SHr(radio frequency 

wave) %q &s| £=M# Ah§*h fiBtent U£! ±)g o\£ft 3§o| flch new, c r o|2J= SM<H| 

fiJtfS, 2E!ttSj 7^|OH7h H£o| 7|*H ^§ £Sf7| ECf|£(H| D|A|| ^|H# 7^7|<H|b *| 

DfO|3S4 S-^SI 2*r 7 ^ ^^(Electron Cyclotron Resonance ; ECR) 

m& MftiMMZ JL^£2.\ lEr*0rS ^ £S£ lE r *0h£| 

# zmn ^twn esoi oi&m sae se^si ^a7 r §7hi<hi cn-Eh 

e^SSScK U0h7K ^^(inductively coupled) ^0|BU£ #2lb E^l^r $m °^2± flBl 
^(helicon wave) ^*jofl SWe. 27I&4 A"r7|£°| (HM*|# (*|7|(excite)A|g°£M] ifl- 

E1«^S«KH ^^eJ ft^asi- tf^Jsl SEhsnh fit *S 8*|ol #*HH &&*| tiStH*. ^7| fist 
snt ^5T*l(10)b, SBhsnKl18)7r ^I^^Jb ^bH{chamber)(104)l tf7| sgiH(104)o|b Bh 

§ s^^7i w 7^^°j?(no)£f «m ui^# ^jgo^ tfxisfji ih^oigas t^7^1 

HHt^l fl& ^5^i{112) dH^^F(114)7h ^^tjcK ^7| ^lH(104)fiJ U¥(Hlb t fl|0| 

n-i 5Eb ^B|7|& §°| A|S(112)fi «5^7| fltt *l(chuck)(108)O| 2,'oui, ^7| ^^(104)21 

^¥(H|b S*!(102)O| R^[LK100)7^ ^xl^IcK ^7| eW(100)£r ^^(104) 4o|cHj^ 

^^^(116)^ ^xlsl-oi £]-El|L r (ion)£l- SBI-SDK118) A r O|o| ^tJ-(capacitive coupling)^ ^A| 

^2.^3-^ ^H^j{l02)oS¥^S| o^|L^Xj7^ ^^"(inductive coupling)CH| Sj*fo4 SBI-SDK118) 

£ §ba. 

¥b^7| SSS«(112)(HI smi ?i!gSr£J£^ HH7|^! cFg,7^^W(110)S¥E| #EfX D ^ g^A|?| 
7| flff 7^7^ £«|£|1, ^£0 ftX|@CK 0|(HH ^7| &E||LKl00)(H|fe 

0l¥J*5iS!(102)oS¥El, <H|^jcH 13.56 MHz°l RF 2^0| £j7^ch 

SEH°| #E^Dh ^^^*|(10)(H|b£2aS : l E2bO^£A[^Hh£f^O|L^^ &El|Lf(200) 5Eb ^^(<H||H 
ClH 37H)0| &EflU(202a, 202b £ 202c)7hAhSJE|3!cK C*BW, RF S^O| ej7^0fl ^ &E|| 

L+Jl00)7t Oj^b SSZf A|^S|o £ ysF«fb 47|#0| S^SCh. O|EH0 A|L^°^ 

^7| *BiH(l04)fil lH¥cHI ft£ 27|&# ^^^Ji, *EB7|Se iimoi 
&EiiLKioo)fiF atrS ^a|-^Dh7h ^swi ^ck o|^?i| s^se ^^s| y\n\ 

0|g 5U E^cl^(radical) g# ^^^n o|#£ #E^u> Ajzfr §U S*T<H| o|g£|7l| m. SEff, 
ujESi ji^Ef ^^(£A|£|^| ats)°^¥Ej ^(108)<H! SJ7^C!, A|S{106)(H| BJA^fe O|go| 

(HIL^IM ^|0^^ 7^t^| 
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3.m,£2a(H\£Amm : ge^m =?&s\ miMwowMt, #7\ ^^o\ *\m 

mm 01- ^oih£, mu[c\ * a - #!*b>o\ oj m n . m. oia %± & 7 \% g^oi 5g 
o\mw smoo4) mmM9\ o\B^m9.\ ^s. #e^dkh8)si ga¥* %a sjss *n an 

&EllL+(200)o| z^tfOl 5|as *M<H floss, &E||Lf(200)(H| S|ff Sff & ^(voltage droo) 

cfSS Si E 2b(Hj ea|S uFfif £0|, AH s flgol cfB 37HO] £j£j(204a, 204b 5! 204c)(H| zm grf^ 3 

7H°I W(202a, 202b 3i 202c) ^£S| ttEflLMHWfc, g£ t^oil?^ fl*l<HWfe fiEhSOffil 

S5*iB|*7|(1)S| 5#¥SI^ SEhSDh SJ£7^0f fiscal *TMO|| O^g 

0|tfa ^ooH^o) A|£ft*jB|SH= %0\ EM*| ^Cf. iff, ^ gjj 

S&(impedance matching)^ zj- £j^L|- ^a^°J $\g_m ngtKHofc 

*fe g*||go| a|ch 

eir8°i M^ie, ie^d^oj ^^ 7[ 2 msm m m &w %m aoi 



#7(o| aqg fl«KN cHffESl ieKsd^ ^tf7| fltf- lEhsal- BUSS*| 

0|<H|AH g^J ^EHl- ^Xl^b 2 e.HE||Lffl i*^^ £hEim KlI^tfCK 

E3a£'£4a!&£^E, £3afe^^go| °J ^JA|o1|cH| #E||Lf 7^*1 £ 

4ab £ 3a°i £^E^|L-^ S*|o| §7^|^£0|CK £A|^I ti[$ ^0|, ^ tfgoj ^Ej|U #*l(100)fe #£?}<H\ ^ 
7 £%£ m>9] &Ei\L[ ^^(4003 £fe 400b)^ ^ ffEflM- ^^(400a 3L± 400b) 6 7^ 

¥^(302a 302b) ^ B^^j £^ eW(300a £b 300b) 1 i^^cK 

£^|Lf(300a EEt: 300b)b X^(R , R 2 )j!f ^7h °J^^(L , £b L 2 )^ iAjf^o^ ? ^A| 

^ 7FBj ?HnHA|Ei(C r) 5Eb 7f^ ^Sf ?HnHAf^(C L )S S^A|^j iAje^cK 

£&, 4f7| &E||Lf S*|(100)fe BhE||L|- y(400a 400b)^ Jl^nh S«!(102) Af 0|oj oj 

S&(impedance matching)* fl& 9Jn|0>i ^{Impedance Matching Box ; I. M.B.)(304)fi 

0^|AH, #7| 4^o] ohEim oui (400a ai400b)S,-7^¥Sf, <H|^p( 7^ ?HnHA|^(C R )(302a) 

(HI ojsfo^ tfizhofl 3*1 ^gj7f ^^|£Jbdl, o|5Jo| e E«a S*I(100)7|- 7^ SS£f 

0|CK£4al^^ ^^A|(H|(H| o|£h £hEj|Lf &*|(100)S| 5S ^E||(H| Ol^jA-i ^A||^ 

H4afeH3a£| &E||Lf &*|fi| §7^|=.£0|cK ^, ^(102)CH| Sff ^|S(304) 

S SSfo^ satoi g^£jn^, ^| 1 7^ ^3f(302a) S=' noil *|| 1 £W\\Jk(3O0a)B i&SFfe 

^| 1 ehEflU ^^(400a)^, XII 2 7f^ ^*K302b) ^ 30^ SJ^ Tell 2 &E||Lf(300b)# i^^fb X|| 2 

oh^m ^y(4oob)^ ^iLKHi s^^. o^u-i, ^71 ^i 1 eheim ^^(4ooa)nf ^i 2 mm #^(4oob)<Hi 

9m S7h^IL|0^oj t^^n 0(zero)O| ^| 1 7^ ^^(302a)°|. H7|# ^ 

0|^ O^iacH, £A|S 1>0| ?H2HA|&|(C R )# AfgSfO^ a 7f|2HA|B^fi 5S*fo^M| iT^^ 
7^0|^7i| ^ oi- 7^o|H^, a^A1|*h ^g^^=^7|s. OjEM^ ^E||7h £|^, 

#7| All 1 ^Elia y'(400a) £f 7vfJ 2 ^^E^|L^ ^^(400b) L^Ofl * ^#°l H7|7^ AHS. ^7H| tjDi, 0| 

^eH 2|Aofl T^fj 1 &Eim #y fil 57WS ^ SMI ^icK 

£!tj{102)°^¥&lS| (H|LiA|7f #7| XH| 1 ^ xfl 2 ^e)I4 ^^(400a a 400b)<HI iJcH^o^ 

SM7i fl«KHfe, *#^ej &n a^^s sa. 5, #71 ^i 1 °> *i 2 ^Eim 
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*y(400a £j 400b) LH¥°I 7K* ¥*W °jg aSEJffl S*lft ¥*f£ ft ^ oio H ^ a 

ane^fiF ais ^ 01- oj m ± m ^ S( 304)s ggg $ m. #7\ wa± ' si 

S(304)b S 7|£ fiON 0|D| wb| ffe^i gf4|o S =?m $ AM, OflSOl 7^ o\Q\B\(l ,) □! 7^ ?U 

eJWeh<c ,)?^ g%f£ gas aisft oigft 4 ° A icK 

^, e 4iA|0i|o| £hE ||g. # S | (100 )fc, Xfl 2 ML-K300b) 4*I|S| (HlLi^lS &W7\ fl& 7^ 

¥«K302b)S| H7|§ gs^jl, 1 £hEHLf(300a)fiF «| 2 £W(300b) iZHHI gEljft 
^53 7HN ¥«K302a)fi| H7|ftaSff 1}S JL^n 2£(102)4°l <M0^# S&A|ao £M| ^ 
W S*l(102)oS¥Ei 3^5L|b OJjuH7C|7h *St^(104) lH¥°I SBtenKH8)S ££^o£ ' W 0 |. 

E 3b 3! E 4bft g^goj ^JAIOiH EA|^I H^fif ^0|, ^ ^go| o^m 

£*l(100')b, 53 #Ef|ft ^ oi- ^7jo| ^X|Hf7|EJ- ^C^, °jo|o| 7H^°| 0^4 

^^(4103, 410b SEb 410c)ft 4 fclCf. £A|E ^A|0»0fl^fe, oui 0 | M \ 7fjo| Mo^ 

£ flcf. £ 4b°| 57f£|£Eft %^t\&, ZJ- £h Ef| L_|- ffy(410a t 410b SEb 410c)£ 7^ ¥*K312a, 312b 
SEb 312c)l £fWDj, H $ ^ 7Ho| oM (410b dm 41Qc) Lf(cH | ¥ef(312b Eb 

312c)°l 37|ft £MS£AM = &EjW oui (310b □, 310c)cH| ^a- SftHlft ^ oi^ u ^ xj 

ms\ mm #y(3ioa)£ aisui as g^g afsh ^ w. o\m um<*\£ 3£ ] # eh 

<H| &b E||i4 ^y(310a)0| m g£j*U, LHH*| MM- y(310b S! 310c)0| LH^ StiS S 

^ th£ a th o^ ghEim §*| a*flajSS CH|LHx|o| ^oj £ s goW7|| ^^A|^ ^ fifcK 0^7|CH|AH U| 

^ ou, (410b m 410c) o| 7^^¥^(312b SEb 3l2c)b &mMM$= m^^z 

^7|& UhfiF &0|, £*H ohE||Lf ^^(410a, 410b SJ 410c)°^ (H|LiX|ft 4jcHSF^7| 

zioi, ^%j(io2')^si ^jri@A sgtfow tm, om moi ej^N{L ^ 

7HnHA|Ej(c ,')§ i^^b i|^(304 , )# A^thcK 

^^JANo^l o|*h ^x|(100')b, E3a(H| £A|^I ^A|0i|o| g°MCh Dig o| SSte^ft 

3a°l £^|L-h &*|(100)(HI S&S eW ^U.'{400a S! 400b)5f #h ^^0| ^ 1'^ 

CHS&g EAlthCK ^,£5°l eW5r*|(500)£| g7f S|S£7h EA|@ £ 6aft ^7| 

^ElIU S*|(500)<H|fe, ^| 1 ohEim oy {510a) ni flj 2 £hEj[Lh oLi (510b)§ S^^b 1 ^EilLf ^E(520a) 

fif, ai 3 ew #y(5ioc) a! ^i 4 ^^E^|L^ #y(5iod)s ss^b n\ 2 ^Eim ^^(520b)7^ i&sa. ^71 

^£Wfty(510a, 510b, 510c 5Eb 510d)g ^7|& Cfe 4JAM<H|AH A^£Jb SW«f7|| 7^ ¥ 

^ ?Jt:K &Eim ^!S(520a £b 520b)°l &EUa^y(510a St'SIObEEb 510c ^ 

510d) AhO|(H|AHb ^E«7f ^?:|£J^, 0|b 32 7f£ ¥^(C m SEb C^joj 37|# ^S^^AH ^1 
4 ^7| e.^m l>E(520a Si 520b)fiHl^nf £)^(102") Afo|ofl ^^^.l °Jn|0^ 4| 

S(504)(H| o|sfo^ cHMxl S9o| ilcHs^cK 

^ ^AlOilOilAHb #7| &Eim 7H^7h 27||OJ 7jo f (H|A|*f^o L f i #B^Dfo| ^ S7 ^ ^^|7^, 

^sj^o^ ^ lh^chi $\m mm i'^oi g^o^i ej^^o^ gxj o x!e ^| a 

Elig- ^eoi\ 55j AhEtit ^a|a|^o^m] a ^ ^ r ^h xjang ^ <y^| 

^,E6bt E6bb£3b°| MLf&x|(i00')<H|Ahg£ AH| 7Hj°! ^^E^|^ ^^ ! # £th*Hr &e|| 

a^'E7h ^7Hoi^i^ eheiig- s-*i(6oo)7h £Ai£j5acf. ** ^aio^khiahe, &Ej|i4ftyoia, , ^ 

0EIIU y fij <HMa-|o| M\7\, JL^n ^H|0^o| -o^| ^^O^b ^7|^ H^£f ^ 

cf7Ha,#A^. 

^tfaoi|oj^B, SEFZDFft ^A|7|7|?[£ 2!-Eim^*|oJ ^£7f C[fB^^£Jb 

7|# A^B ^ h 7| H^^J*!- £JA|0M| CEfBh ^|^|o^ 7 |^£j^OLK ^7|^ ^JA|(H|b ZL £jg 
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(57) &?°/ g# 

#7| S^S^El &7| 7H| 1 ohEimSf ^ S^EISI, &7| fl| 1 eW<2f o| 

AFOKHW 9£J ^EHft ftxltffe *| 2 &e||l|. 

S¥&2 

*l 1 % h <Hf &<HAH, 

7| *l| 1 ML^°| M0\0\\M g£ ^EUl ft*|^7| W 7^ 
St 1 * 3 

ai 1 sr<n &<hah, 

St 1 * 4 

Kfl 3 SMI flo-MH, 

7| XII 1 ghEllLK *| 2 Elm ^ Tffl 3 &E||l4fe #£Z.KH| tfEflfi ftX|tffc fiE^Df- flfi & 

EIIM- 

St 1 * 5 

^|1?TLHX|^|4*01|?, I 0^AH I 

#7| £^ fj^jjil # 7 | fl| !_□) ^| 2 £W AhO|o| ojE|0^ SffS ^JlL|0^ gtf SIS 
St 1 * 6 

ch*h°i #£^ D f# 71 *m se^o* ^ flff & eiia s*i<hi awn 

#71 i^F4 ^^o S¥E | jt^j^ -sa«Tfe 1 o.m\ut sj #7i thi 1 cnu^ s^s x-rj 2 &m 
&7i tj^°^¥N jz^^ sa^fe 3 e.w §u #7i 3 awaf gys *ii 4 &w 

S =?-ti\$£l, 7| 731 1 ^E||Lf fllEfif «l 2 ^EllLf /ftlE 

#7| ^| 1 E^msf ^ 2 MM- ^ALKHI 32 ^EU^ ftx|£Jb 
7 

«l 6 »<H| 2,10^, 
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St 1 * 8 

#7| X|| 3 &Ei|LffiF 73| 4 £NU #£ZW| 53 EE|]7h *X|£|b 

Xl|8#<H| jycHAH, 
#7| Xfl 4 £.Wb, 

&7| Tell 3 £W<2fo| AF0|0|AH ££J E=Hfl ^X|^7| fl& 7^ ¥^ 

#b^ %m m &m s*i. 

10 

Xll 6 ?T(H| SKM, 

7| X|| 1 &E||Lf l 1 ^, 

^7i *i 1 ^Ejm a! xii 2 ews* xii 5 

# Cn Stmb #e|-2S0h g flff EIIU 

XII6S LHXITHHO&OU^AH, 
7| IL^n &m 7| X|| 1 £ X|| 2 &E||L| *Ie AfO|o| SJl|@£ fltt ^3t|0^ Sff S|£ 

102 




108 
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